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(54) RAILROAD CROSSING OBSTACLE DETECTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a railroad crossing obstacle 
detecting device capable of highly accurately detecting an obstacle 
while widely covering the inside of a railroad crossing. 
SOLUTION: In this railroad crossing obstacle detecting device where 
at least a pair of left and right cameras 11a and 11b are arranged 
toward a monitoring area in the railroad crossing, left and right images 
of the monitoring area acquired by these cameras are acquired, a 
change part in the images is extracted by an unsteady area 
discriminating method (picture change detection by a single eye) by 
using one image of the left and right images as first stage processing, 
and when the change part is extracted, and the obstacle in the 
monitoring area is detected by verifying an image of the change part 
by a plane projection steroscopic method using the left and right 
images as second stage processing, a synchronous means 20 is 
arranged for synchronizing so that the left and right images become a 
photographing image of the same timing in the images of the cameras, ^ >>*^ ? 
this synchronous means is composed of a synchronizing signal - 
generating means 22 for generating a synchronizing signal and delay lib 
aajusting means 21a and 21b, and the pair of left and right cameras 
are used by being ac|justed by these delay adjusting means. 
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^^btBiSs mm) 

x' =f ( (Mllx+M21y +M31f ) / (M13x + 
M23y + M33f ) ) 

y' =f ( (M12x+M22y +M32f ) / (M13x + 
M23y + M33f ) ) 

Z. ZX-. Mij ( i = 1 . . . 3 , j = 1 . . . 3 ) <££ 
^7^-^ffe^ SI, i2*^7lla, lib 

<D&mm.mz&^x, jii^E±{c^-rs^^©{4e 
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(x, y) , (x' , y' ) ©«*5<HW±#it*i«s 
l,i2A^7lla J 1 1 b£a8:Mb;fc«, pS??©;*j 

ft (C a ^ Tf £ *5 / - * M i j ft 3fc H> 5 . 
[0 0 6 8] *^^{±H^$ixTV>5CD7?, 

.fcdfcbTsRto&^ik'^*— *Mij£u>X©^j£UE 
Mf hftfflW ^ 1 =? 1 1 a©#iii^ (x, y) © 10 

%mk.<D*sm (x' , y' ) ftiu^©s«t5 5i?»> an 

1 la©£&BHI(Im (x, y) £#J5&?-6o 

(I4 0«S (4 0 6) ) o 

[0 0 6 9] [g] HflUBRfb (W»73 0 8) 
&V>-e, SlA^7l 1 a©£g|ia^Im (x, y) h 
HHSSO©^ 2 * * => 1 1 b (DMB. I 2 (x, y) fcORS 
T-^f/iSlIi^©^ft»fcB-r'5* s (H4©tti (4 0 
7) ) , SH»Ctt#*^5©|RlSi:3t« (*|»-^RRW 
*T) ;Grft4:©BWRx fc&VfcW**^©fmi£ (AGC 20 
«IES^U>X«»JiS«S©l$raft«:i^ *^7*flE© 
fflffcS^O I mi: I 2 i:T-(i®^«©WJSfiSCj!)» 

& •? ©av ^ * s £ b S r i: Z . 

[007 0] -ect, I m £ I 2 £ (D^h « A«*£ 

© J; a W * 5 ffl Hi m. £ IE Mi b -T 5 c 
[0 0 7 1 ] jEftfbJOatJU v^^ffl^©#^t:*3V^T 
f«e«©¥iSi:»*WHI&£*»* #H^ft 

1) ¥*9-lfiPtiiM* 2 «fc 

2) ¥*S-**fflllJ;t>'J^V\ 30 

3) ¥^-^*(lMi:¥J5+«*lHM©ffl, 

4) ¥*&+«*MUS«fc!>**v\ 

5) ¥*9+*WBiS*2,fc»);*:SV\ 

#3.3 (E4©tti (40 8, 4 0 8' )) . £©£-5 
&IESft;fcJ:oT» ©^©^JS^^-Sfetotc^)^ 
^©iaJ?)l±ib*»iK(iTgeic(i^S*©©> fllUfc^^S 

[0 0 7 2] [h] (7rf73 0 9) 40 

JEMibmm&om l*^7l 1 ag&ili& I 
mi:f 2*^5 1 1 bMI 2 fcOIHItJSH©**^ 

to imt i 2 i:H©n©tftttsi±, JMtcpMfciHi&Ma 

m-&fioZ£X'-?>imX'&2> (i4©tti (4 0 9) ) o 

[0 0 7 3] [i] ffi$tt8E Ufy73 1 0) 
fe5S«W±©ii5$ft^oiKli*:©^ft^»-r5i-5s & 

7^l^[1^5{clH]te■a■■rt«^^t^tP>^^Tv^sfeto s ffli&fSii: 50 
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*|oiT-ffl^fcB^©a^14ftM-Sc:tti>), 

[0 0 7 4] Jl&ft tt N [ h ] OiMI^ 5 1 v 7T- 

3l»bfclSdIillftftttiB*lRlTf©aU*ll*»tjs6tfe« 
SfiroBlfll^taEtftU, &3M{B£l±©BIXWM&*i$ 
W&*tti*«fc-r* (E4©tti (410)). 

h-TS (tft»*«tf>*ftrfit:*V^-CISl2. 7 [cm/H 
mi , 2 4Hi^{±^6 5 [cm] CflitS. 
[0 0 7 5] X34ME#dtA.«tt&tt. ^fr*»J^(c 

[0 0 7 6] [j] »ft«**IS Wrf^3 11) 
«**^J«tt#©<fc-5fc:bTfT5o JftStftffiX^X 

fct, ttU«M09 9. 9 [%] W±a s SMRBi*.fc!>4>91 
sv\ feSv^{iBtv^^©^T•dSi^>^>^^TV > '^^{^MB^ 

lOStfcML (HBSV K5>f h© 

«A5fx e^^£:bTtt*iiS©ie©*©«A** t * 

[0 0 7 7] tuicttK mw&*Le>z.t=.mms>t>mm 
[0078] fe£u spfflaiB^^w^aaiffl^ttta 

itfe£fi*^7l la, 1 1 bft^fflbTm»bfeffii 

a, i i bfrioCDmm&yi'— &mm&ttix^tzJs 

tft*0HS 1 K|qI±©^»* bV>. 

[0 0 7 9] ^CT% *^B§•r-ttfflV^S2fe*®»* s SV^ 

fc 7 1^ — a m w # t nt *> © i: >s <t a t -r s . 

[0 0 8 0] (*^0^{C < t?,*^Hi^7b-A|lIffi^'f 

s;>yii^) cic-r-Sffl-rs^&fcbTtt, 2£©#* 

7lla, 11 b©|a)Wfti:SJ;dt bT, [HI— ^ ? 

>^©**IB«56«KHJOI*WW»«IKB 1 0 0 lzAl)Zti 
Z>£5teir2>X&.£, 2^ffl*/7l la, 1 1 b©5 

n—^-i x >?<Dttm&ifimnwmw!ii0i*aM 1 o o 

ic xts z ti s «fc o t -r S ??»T- ?> . 

[0 0 8 1 ] 9U#©^»{±E 9 tc^-r«fc o K> |H1^{S^ 
2 0©tB*-TS|HI^fa^ft2^©A^7 1 1 a, lib 

ftigi&^-&5<ta{-rso ^nct tis 2^©*^^i 
la, 1 1 b&m^zfflm&tti&frtz-zr-mtt-r&z 

El 1 0©J;-5tc> NKDH>iF4MMaiSB 1 0 0 (3 
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9 ©#f JEfcic \±'p \s?3m&& 3 o 

[0 0 8 2] ttUt, 2^fflA^7lla, llbfcfcfg 

m.mmm & MB-r &s tc sun t mm z n s £ ^ 3 c 

HB®3I^BPC£Mf&^m^*ife£i&eT-£& 
OA>f>, 2^©A^7l lahl lb©^*,©, l>fti 

^'^)^:^f^V^i:V^^^i:T•fe^. c©ctl±, tfflBM.31 
^IPCMbT, 2^ffi*^7lla, lib*?,© 
e&S&ftfci:. S&S&©£&£Ci£:£:jiiffcii-£o £j£E8 

Awmtuzii, fcm&tWA<tez>jjicfcmMM(D&wibs io 

£b, 7 U — A|5llS!£Xl'#£b£. 
[ 0 0 8 3 ] ^©^iStt, CfflidtC 2 £©2/.*^ 1 

la, 1 1 boeaHsstfMttscfcfcisessayE*: 

iTOSttRCfc&Sfc©"*?*-^ BR7 1/— A#©!IB 
£&!#T-i*S^B©iIiB^-*^y £2*fiffl*<U — 

^a:**-? i i &m. ffe^{**^^ i i bfflfc-rso -r 
01 i©ftmt*;fc!K ±i3 2«a©iii^7 :; -^^ 

t'J2 1a, 2 1 b©5*>, Hffe^— *.**D 2 1 a* 
*^7ll a/H, Ei^-^^^e U 2 1 b* ! 3!j^7 1 1 
bfflT-fe-5o ^l/tv Wiii^T 1 — 2 1 a, 2 1 20 

* I^SBM^^HBS 2 2fflffi^-ri.|5]WfS^(-|HlW^-a- 

coo8 4] ^hcit), ia^tt**±, asftfritT 
tOT^tttWigii o 0K:«i»)a**s}K»fc* 

6. Ell 2©0d©»&» £6«t-tn©m 

tBUCD^-T ^ ^ilMfCj^WMbT^ftfcf «fc^ 0 H{£ 
«Jtttfeflft*t n*lt, «aS*#TH«DP»»*««3lS!6B 30 

ti-cM<tfetn^ flEab-ta>€>£©B#j&-e©iB 

B©^-* fcHIBT 1 — * /t'J2 la, 21b,tt) ^ 

mbgg*g-r^<, HaB«^»^iggs2 i©HflH«*feii 

[0 0 8 5] -e©^, HK9ttS4l9tMHlSB 1 0 0 T-fc* 
5>^tbT*^5tH*^T-(*01 2©£n£T-& 
ofe*©**, 01 3©«]££:&tK HtHMt&MftftSB 

l 0 0K:|il^Fk:«t>)ji*nsiiBH:^|B|«fSiJH^* 40 

[0 0 8 6] ^B/jS^^Att, KtBrtORtS^l^t: 
ff d^X^ A ^©fctofCfcfc, JW#3£-3<^T 

[0 0 8 7] ^©£?&*8«fc£*r-f SJ'X^ASr&CJI 
#M2fcbt»Wt4. H14tt, 11a, lib fimf 
IB** vT&tK 2 1a, 2 1 bfcfciUjfBHBT 1 -*^ 
'J , 2 2 tt|5]ifi«^$8£[HB&> P C ttlfflgBnB&Jl&B 

it 3 0(i!StaiailBf«i«iJ»(llST-S&*), 3 1 50 
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t±»WB*«l»»iaEB©*J»»T?**. £8(fHf]Iffi3 1 

tt©ftft 4 m *& * * r if h mw&m #* j t »> * s wjeiit 

FMWiDW^lla, 1 1 b©HB£ffl^fc±Si£ 
©«t^^H«^Sm««!ffl«fiPCCieff$*, 

f*Bia^B3 2t:««m^&-^^s«rt6*«-rs*»©-r- 

[0 0 8 8] «$g^B3 2tt % J»«j©3Miir©BEfc4{ft 
^ma^-rstttl^5^^fe*)©i:bT*)ftV^. C©J: 

mm-tZo -r z t&vmwyamn&w 1 o o n©$jflrefs 

3 1 ttffiffiHKDttRMHWfllie 3 0 tfHlftttBrBfHMfll 

m«J«Bf«6©i&^^M^^*TA^i?gt3JjiBf#A s T £> § 
4ffi®$IW«»Wp«k»>*;rf 5 1 1 a, 1 1 bfflit^ffl 

v ^ tz ±a>© <t o ti. m&n&m z w&w-mmm p c t siff £ 

-M\ 2§«JF*3©|5$*#l^ai&^ao C£T\ *^^l 1 
a, 1 1 b©MB UE@Lb.tem 

2tz±*)ffifrmisMfflw&znz>m&7 1 —'p* : £V 2 1 
a, 2 ibS:it3j:T\ ^ >^m^y v-^mm 

[0 0 8 9] Z(DWMl±, mftlsfz&^te 

mm i ] ftfenmmmm (mmx-cD^mmm 

tB) 
HE) 

T% »«Irt©E««B«*rtfc:*tt*»W»©*l»©» 

[0 0 9 0] ^bT. »*^A s ^*fl$tifci:#{±SiJffllg|5 
3 1 tc-e©tft*n{s-^ *J»SP3 Hi^ntrSItT 

3 2*»««f^*«T?ij*K:»Wrt©*«*»6*a. 

[0091] ^©«t^{c, mwftcDsm'mm 

('[pUtT'J>'fc< h*)^*-^©A^^^g2Bbx -tie. 
©* ^ ^ CT»&lSrffiK»««©**HiB*9l»-r * i: 
Wtc, SBl«»©«rafcbt;fe*m»©-3%©tf-mB«: 
fflv^T^SBBKWJi* (*IRi?©i«BB^*ffi) 
?? BiB4'©gtfbSI5#£«ittl b, Bfba^A«tta$n&fc 
^2S!P§©5^ ! ai:bT^ili^^fflv^fc^as« 
XtI/*8Hz±2> mtftlfrO BB * ttBE b T B««« ft 
©^§^»<£fT-5mWB*^^n^Btc43^T, 

* ^ <DM&i l ±&tem&&m—$' 4 x >-y<Dmmw&.£. 
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mm *wb£*«c <t *) mm, u mutt-no)* 
iz mm $ x -e n ^tims&mmmmm £ -a- 1 © £ ^ 

©ISJWfs^-l-T 7 U— AffifrB b©$J»#ft&;h.3;£& 

$ -a- s <fc o \z l fe c t z & m t -r % t, © t- s o 

[0 0 9 2] *<Dtz&>, i&V}to<D&Mtt&.mi$,ft*M&. 
^Stl&M t S ^ i: * S T § 5 J; o l:* t) , i^^O 

[0 0 9 3] ^^fflV^ C©7J^ 

^ >J£ft ^©<fc?ftii5mCi&BbT*iJfflnJtET*;i?> 

i&tii#5£©.J:5t3, «*o*f*®i***<z>?s$fca9«-rs 
[0094] *&w&±T&i'fc$mMmizmfe2 
a^ff^a^ **^5iasviiiflM(ia*©Ri«B*«is 

*&®* s &3a s , ±I2©^iS©ffev A/7l la, lib 

-ejvetitcis^© 7 v— a iq]jB«ttfe#;fc s * -< a^<— * 
la, 1 1 bmvmm&v&mtmm&mm-t zmm.ii 

[0 0 9 5] *»Wfc*V>T, ±ffi&M]&miC& 

mm* c * ft £ attftia*^*?* c <t o ©sbbe 
£-fz>^momT-m^tzMm<D>j>tji < i o##p&t- 

t, ^B^CD^©«BT-iE^.e>nTV>S^©'>ft < 
[0 0 9 6] *«Wlc*sH-«S(aiBi5»fcia«Ufe 
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— Y=T4 J*7ftif) , *r^^ (CD-ROM, CD 

— R, CD-RW, DVD, MOftif) , ^MlfM^y 
ftif08B«Btt*:t»lrtUTffi^-racfc*>T?*, 

[0 0 9 7] 

[3BBJ3©38)J?i] W±, PMbfcJ; 3 .fctifcf, 
10 fcfcfe£iiIiife#|H]-*>f S >^©i§»iIi&£:ft£J;-5icb 

T-§S«t-5i-ft!3, Sfc, ®«ji*i©is«*r^^rt&» 

ttiWTI^S^WWEq^-TfSSi^fcfts^cDWacft^-*- 

[0 0 9 8] *^B^T*ttmtiOM»f«S{C«tS^jE 

[0 0 9 9] CtiK:J;t)KHJ!IjtBfRffc % BS^feWi 
£ i: b T b A» , H5M*f4 SWT Ht&ftl* 

[HBcDffl^ftKK] 

[Bl] *^B^<£|5iB^-rS&»©lllT*$)oT, 

o 

30 [12] ^WSSftitSfetoOlffeot, *«WTJ 

©lar-feSo 

[0 3] *»WSaftWr*fe»©Bl7fftoTs *»w*> 

^ ^ a k * tt s mm.^m^m. * mm -t & & » © m t- & 

7 y a c * tt s nttffis^ffi ^ mm -t s fe » © m t- 
[0 5] *mn*wiw-$-z>tzib<Dmx-&-ox, *mmf 

40 ^^AC*(tSH^ffl#JHT*©t7 h</^ACiS)W 
JS WiE S WtW ir 5 fe » © 0 T- 2. . 
[06] *^Bg^aJiB8-rsfcK)©0-e$.oT, *^gB^>> 
^ ^ A H * (t S B^ai^JlK T- © W AB«^ J«»9 5 SB 
BS1-Sfc»©0T-feS o 

[0 7] **wftttw-rsfc»oiaT?*oT, if-mm 
- mmmrn izmz ia^©^^ m.wtmm <owm * mm t z 

[0 8] *$m*®m-*z>ittb<Dmx:ibix, *^^> 

7, : 7-bs\zi$\-f&Wi&.y&M.\zi5^X, ^MlBlMB©!:® 

50 14^§iB§-rsfe»©0T-feSo 
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[09] mzw&Mwrztztbcomx'&^x, *%wi/ 

[010] *MSMt5feft©iTfeot, 

[Ull] *^51it5fe«)©it-feotv *2§B£ 

[Ell 2] *&m&vSlW-?Z>tzSb<D®X'&-oT^ #$BBJ§ 
©0T-fe&„ 

[013] **WSKW-rS&»©BlTf»oT, *»W 
*> X A fc 3 &&fltt»14l{K%<Z>ttJB £ MOB -r * fc 
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21a, 2 1 b —m&r— * * * U 
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3 0 

3 1 -HHffff 
3 2 -WRSEI 
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